experienced in Context B was tested against a correct odor experienced in Context A but novel to Context B. Rats continued to choose the correct odor on over 80% of the test trials. When carried to the extreme of 15 context transitions, with the point of transition unpredictable, rats continued to accurately choose the correct odor. A final experiment showed no loss of accuracy when a 45-minute retention interval was introduced between exposure to odors in contexts and the memory test.
The poorly understood Triassic reptile Drepanosaurus is known for its excessively large claws. New discoveries demonstrate a remarkable modification of the bones in the wrist and forearm, a significant departure from the typical five-digit tetrapod limb.
The limbs of most tetrapods have five fingers or toes. Apparently, it has been so since the first invasion of land by tetrapods 360 million years ago, and even today highly modified forelimbs, such as the wing of a bat or the flipper of a whale, essentially always comprise two elements, the radius and ulna, which run parallel to each other. Moreover, although the hand has been subject to much greater modification, in each instance it is relatively straightforward to establish how the basic structure of the five digits has been altered. Sometimes there is reduction or even loss of some digits, as in the hands and feet of perissodactyls, such as horses, or the feet of the meat-eating theropod dinosaurs. In other instances, hypertrophy of digits and individual phalanges occurs, as in the pterosaur wing finger or the elongate fourth finger of the aye-aye's hand. However, a new paper by Adam Pritchard and colleagues in this issue of Current Biology [1] describes a new fossil from approximately 220 million-year-old deposits in North America that challenges this conservative basic plan.
Enter Drepanosaurus: this bizarre fossil was originally described on the basis of a single skeleton from northern Italy that is a bit reminiscent of a road-kill ( Figure 1 ) [2, 3] . Although it lacks a head, much of the rest of the body is preserved intact, including a very prominent tail, articulating hindlimbs and a bit of a crumpled ribcage. In front of the ribs, it starts to become a bit messy, and originally the forelimbs were considered to be at least partially disarticulated. Still, the animal was reconstructed in relatively conventional terms with broad and robust clavicles and interclavicle, a plate-like coracoid, and slender radius and ulna in the forelimb. However, the most striking feature of Drepanosaurus is an enormous hatchetshaped claw on the second digit of each hand, which marked this out as a very unusual animal (Figure 1 ). Now, Pritchard and colleagues [1] describe new Drepanosaurus material originating a few thousand miles away from the original discovery. The new finds reveal a quite remarkable and novel arrangement of the forelimb.
The same year that Drepanosaurus was first described, another curious tetrapod fossil came to light [4] . Also originating from the Upper Triassic of northern Italy, Megalancosaurus later gained some notoriety as a putative bird ancestor [5] , but an origin for birds from anything other than theropod dinosaurs is unsupportable these days. It became apparent that Drepanosaurus and Megalancosaurus shared a number of distinct characteristics [6] . The rod-like shoulder blade, the greatly expanded neural spines of the anterior-most dorsal vertebrae and the very characteristic shape of the caudal vertebrae are among a suite of features uniting the two forms. At this stage, it also became apparent that the forelimbs of the single specimen of Drepanosaurus were completely articulated. More significantly, and quite unexpectedly, it was clear there were three elements contributing to the forearm, but their homologies were not easy to ascertain and indeed one option considered was that one of these elements was a neomorph in addition to the traditional ulna and radius.
The new Drepanosaurus fossils were discovered in the Late Triassic Chinle Formation of New Mexico [1] . They were recovered as part of a rich assemblage of vertebrate remains close to the famous Ghost Ranch Quarry that is known for its huge death assemblage of the early theropod dinosaur Coelophysis. Whether the new material represents the same species as the original Drepanosaurus from Italy is unclear, but it seems highly improbable. While living on the same landmass, there were still a few thousand miles separating the two areas in Triassic times. Nevertheless, they are remarkably similar. With the aid of micro CT, Pritchard and colleagues [1] have been able to put together a completely new picture of this extraordinary reptile. Crucially the new material includes uncrushed, yet fully articulated Drepanosaurus forelimbs, and they show a real departure from the typical condition where the slendershafted ulna and radius run parallel to each other. The bone that was originally regarded as a coracoid can now unquestionably be identified as a remarkable kidney shaped ulna. Significantly its long axis can be seen to be orientated perpendicular to the long axis of the radius. It also turns out that the bone originally regarded as the ulna actually consists of two bones of the wrist that have become excessively elongated: namely the intermedium and the ulnare. Although elongation of wrist bones is known in some other tetrapods -most notably crocodilians -it does not reach the quite extraordinary lengths seen in Drepanosaurus. Not surprisingly, with such a modified forearm and wrist the distal elements of the hand are also markedly different to anything previously described in the fossil record. In particular, the second digit has a very robust and characteristically shaped second metacarpal that articulates directly with the enormous claw. It is worth pointing out that the second metacarpal is apparently the most frequently encountered element in the entire assemblage recovered from the excavations to date. Apparently Drepanosaurus was a very common animal in the Chinle forests.
What are the drepanosaurs? They are part of the radiation of reptiles known as diapsids, which include most, if not all, living reptiles. Since the discovery of Drepanosaurus it is now apparent that there is a well-defined clade of related diapsids that are quite widely distributed in Late Triassic sediments of Western Europe and North America. In addition to the forms from northern Italy, occurrences in the United Kingdom [7, 8] and the United States [9, 10] have been well documented. Just where they sit in the diapsid tree of life is another question and the subject of on-going debate. The Triassic was a time of great experimentation with numerous Heath-Robinson style innovations such as the 'parachute' gliding Sharovipteryx [11] , extraordinarily long-necked protorosaurs [12] and the bizarre plant-eating hammerhead reptile Atopodentatus [13] . The development of such novel new features can hide otherwise diagnostic characters and thereby make phylogenetic analyses much more challenging. So for the time being we shall have to wait for new discoveries before we have a better understanding of drepanosaur family history. 
Dispatches
Some have argued that the drepanosaurs were an entirely tree-living group of tetrapods [14] . The grasping hands of forms like Megalancosaurus and Vallesaurus, together with the curled, possibly prehensile tail and the curious claw-like distal element on the tail of many specimens provide evidence of a climbing lifestyle. One potential oddball is Hypuronector from the Newark Supergroup of New Jersey. Although some authors [15] believe it was adapted to an arboreal existence, this is not a viewed shared by all [10] . Known exclusively from lacustrine deposits, for many years it was known informally as the ''deep-tailed swimmer'' [10] and it was suggested that it was an aquatic form using its dorso-ventrally expanded leaf-shaped tail to propel it through the water. Certainly the tail of Hypuronector has a very different outline to that of Drepanosaurus.
Just how was Drepanosaurus' unique forelimb used? Perhaps we need to go no further than the forests of Central and South America. This is the home of Cyclopes didactylus, the so-called silky or pygmy anteater (Figure 2 ). These arboreal animals with a prehensile tail bear two large claws on the forelimb which are not only useful as a means of defence but can also be used to break open insect nests. Silky anteaters employ an action known as 'hook and pull' to extract insects from crevices in bark. Pritchard and colleagues [1] argue that the structure and relationships of the individual articulation surfaces between the elements of the Drepanosaurus forelimb are also suited to a similar hookand-pull action. Interestingly, the expanded ribs of the silky anteater are very reminiscent of a somewhat older fossil, Eunotosaurus africanus, which very recently was also described as a digging animal [15] . Looking for similar structural mechanisms can be very useful in determining abilities in fossil vertebrates: in this case a shared digging habit. At the same time, serious doubt must still remain as to whether such specific adaptations provide any insight into phylogenetic affinities.
The Triassic was a time when essentially 'modern' terrestrial ecosystems first evolved. It was not only an age when many of the lineages we see today originated (such as the true flies, mammals, crocodiles, and turtles) but, as the new study [1] correctly emphasizes, it also witnessed the origin of many of the specialized ecological roles that we see in the world today. By any stretch of the imagination, Drepanosaurus cannot be considered a modern lineage, but their highly derived mechanism for extracting their insect victims from within tree bark is clearly mirrored in modern ecosystems. In the brain, the striatum and prefrontal cortex interact to gauge the value of actions and the self-regulatory demands in a given environment. New research, involving manipulation of the neural circuitry, has revealed multiple routes by which 'imbalances' in circuit function cause regulation deficits.
In everyday life, we are constantly faced with dilemmas regarding how to select our actions to maximize positive outcomes. These are generally not so simple as finding rewards in the environment and seizing them every chance we get: context clues provide information that modifies the value of actions that have paid off in the past. For example, I might decide to pass up my favorite food (sushi, as it were) if I find out that it's from a restaurant that failed its health inspection.
Dual process theories of behavioral regulation posit that an individual ultimately selects how to behave in a situation by integrating representations of motivation and regulatory demands (for example, [1, 2] ). On one hand, the acquired value of a target item stimulates motivation to approach (sushi is delicious, I should eat it). On the other hand, cues in a given environment impose a regulatory signal that conflicts with this approach motivation (sushi from this restaurant should be avoided). Dual process theories suggest that the mind must adjudicate between these representations to guide our eventual actions [3] . However, most prior work looking at the neurobiological mechanisms of this adjudication process has been indirect and correlational (see [4, 5] for reviews), often divorced from the behavioral outcomes that reveal motivation-cognition interactions.
In this issue of Current Biology, Meyer and Bucci [6] report significant progress toward pinpointing the neural circuit mechanisms that guide the integration of reward-approach and regulation. They took advantage of new, powerful chemogenetic techniques [7] to manipulate the functioning of subcorticalcortical brain circuitry and pair it with a clever behavioral paradigm to causally shift an organism's 'balance' toward reward-approach or regulation, given a particular neural circuit state.
Meyer and Bucci [6] targeted two regions in the rat brain: the orbitofrontal cortex (OFC) and nucleus accumbens (NAC), regions that have been implicated in regulation and reward-approach, respectively. They used chemogenetic techniques to enhance or suppress the neural functioning of these regions in real-time, while an animal had the opportunity to learn and use a cue indicating that a rewarding stimulus will actually not be rewarding in a particular context. This task, termed negative occasion setting, allows the researcher to trace the behavioral manifestations of inhibitory learning in the presence of reward-approach cues.
Meyer and Bucci's [6] results show that shifting the balance of activity between these brain regions has powerful consequences for an animal's state of behavioral regulation. Simultaneously enhancing neural firing in the NAC and reducing neural firing in the OFC created a functional 'imbalance' that caused the animal to have difficulty learning and using context cues to override approach motivation toward a previously rewarded cue. Conducting these manipulations in one region at a timeincreasing NAC activity, decreasing OFC activity -resulted in a similar behavioral alteration, albeit less robustly than when both regions were manipulated simultaneously. These observations show that both NAC and OFC contribute to the balancing act of behavioral regulation, and the interactions between these regions guide an individual's propensity for reward-approach versus regulation. It will be interesting in the future to incorporate additional components of striatocortical brain circuitry to enrich their model of behavioral control from two regions to several.
Biased striatocortical circuit function has been implicated as a root mechanism
